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The u s e  of a gr idded back contac t  w a s  undertaken r e c e n t l y  on t h i n  s i l i c o n  
s o l a r  ce l l s  (50 vm) wi th  t h e  o b j e c t i v e  of decreas ing  t h e  weight of t h e  cells 
s t i l l  f u r t h e r  f o r  space  a p p l i c a t i o n .  An unexpected i n c r e a s e  i n  s h o r t - c i r c u i t  
cu r ren t  of almost 1 0  percent  w a s  experienced f o r  2 c m  x 2 c m  cells .  F igure  1 i s  
a photograph which shows t h e  con tac t  g r i d  p a t t e r n  on both t h e  f r o n t  and back of 
t h e  cel l  as viewed i n  a mir ror .  Control  cel ls  wi th  t h e  s tandard cont inuous 
con tac t  m e t a l l i z a t i o n  w e r e  f a b r i c a t e d  a t  t h e  same time as t h e  gridded back ce l l s  
wi th  a l l  processes  i d e n t i c a l  up t o  t h e  formation of t h e  back con tac t .  The 
gr idded back con tac t  p a t t e r n  w a s  de l inea ted  by evaporat ion of Ti-Pd over  a photo- 
resist mask app l i ed  t o  t h e  Sack of thL wafer;  t h e  Ti-Dd € i l m  on t h e  c o n t r o l s  w a s  
appl ied  i n  t h e  s tandard f a sh ion  i n  a cont inuous l a y e r  over t h e  back of t h e  cel l .  
Ti-Pd c o n t a c t s  w e r e  s i m i l a r l y  appl ied  t o  t h e  f r o n t  of t h e  wafer,  and t h e  g r i d  
p a t t e r n  on bo th  s i d e s  of t h e  ce l l  w a s  e l e c t r o p l a t e d  w i t h  8-10 Um of s i lver .  A 
p+p back s u r f a c e  f i e l d  (BSF) had been previous ly  formed by a l loy ing  a screen- 
p r i n t e d  f i l m  of aluminum and chemical ly  c leaning  o f f  t h e  excess aluminum and 
o t h e r  f i l m  re s idues .  

F igure  2 compares t h e  I-V p l o t s  f o r  t h e  2 x 2 cells, showing t h e  inc rease  
i n  s h o r t - c i r c u i t  cu r ren t  which r e s u l t e d  f o r  t h e  gr idded back con tac t  cel ls  i n  
t h i s  experiment. 
i nves t iga t ion .  

The reasons  f o r  t h e  i n c r e a s e  i n  Is, are p r e s e n t l y  under 
Among t h e  p o s s i b l e  mechanisms are: 

o Opt ica l  r e f l e c t i o n  o f f  t h e  s i l i c o n / a i r  i n t e r f a c e  of t h e  gridded back 
which inc reases  t h e  l i g h t  pa th  through t h e  s i l i c o n  f o r  t h i n  cells .  

Improved bulk  minor i ty  carrier l i f e t i m e  because t h e  gridded back 
r e s u l t s  i n  stress release on t h e  s o l a r  ce l l  as compared t o  a cont in-  
uous back m e t a l  contac t .  

o 

o Improved back s u r f a c e  recombination v e l o c i t y  wi th  t h e  removal of t h e  
m e t a l /  s i l i c o n  i n t e r f a c e .  

I n  a n  at tempt  t o  eva lua te  some of t h e s e  p o s s i b i l i t i e s ,  w e  compared I V  
c h a r a c t e r i s t i c s  f o r  t h e  gr idded back t h i n  cells  wi th  i l l umina t ion  from t h e  f r o n t  
and back. These are i l l u s t r a t e d  i n  F igure  3 on cel ls  which had no AR c o a t .  
There is an  apprec i ab le  response w i t h  back i l l umina t ion  which sugges ts  t h a t  back 
s u r f a c e  and bulk  recombination are no t  excess ive  in  t h i s  ce l l .  ,The  inves t iga-  
t i o n  is  cont inuing and t h e  r e s u l t s  w i l l  be  repor ted  i n  a later pub l i ca t ion .  

* 
This  work w a s  p a r t i a l l y  supported under JPL Work Order fLQ-727616 
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Figure  1. Contact  Grid P a t t e r n  on Front  and Back of Thin C e l l .  
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